• 1/42 • 





% 2/42 • 



no 

Interface 



12 

^'18 



FIG. -3(a) 



12 



18 



T 

28 



FIG. -3(b) 



32 12 , 18 



r 



30 32 



20 



34 




FIG. -6 



# 4/42 # 




FIG. - 7 




52 



• 5/42 # 




rr>jr< 1 n 



# 6/42 # 




FIG. - 1 1 



7/42 




• 8/42 # 




(8P) uoissiujsudji 



9/42 0 



l » 1 ' 1 1 C\j 




_l i I i I i I 1 1 1 °o 

o o o o o T ^ 

N. Co tO ^ ^ 

io u-> in in in 



10/42 




# 7 7/42 




ypj uoissiiJUSUDj^ 



0 12/42 




^gpj UOISSILUSUDJI 



13/42 # 




(gp) uotssiuisuDJi 



7 4/42 0 



.o 
to 



c 
p 



0 
15 



I -10 



-15 
-20 



Res.: 0.2nm f a =2.33 MHz, L=15.5cm 



LP^d) LP 12 (d) LP 13 (") 



00 



i f 



7450 1500 1550 1600 1650 
Wavelength (nm) 

FIG.- 18(a) 



(nm) 


1570 








1560 




w 




1550 






O 


1540 














"c 


1530 




1 




18 


2.0 



-t 1 1 1 1 r 




2.8 



Acoustic frequency (MHz) 

FIG. -18(b) 



# 15/42 # 




FIG. -19 



0 1 6/42 0 



10' 



w 



r/ ampf 



rf amp2 



rf1 



rf2 r/3 



[f^1~[^lk g 



Pump ID 
(980nm) 



Isolator 



Probe signal 



V y r.u~- i 



Pump LD 
(1480nm) 



WDM 



Broadband 
Led 



— I I coupler 



Saturating signal 



DFB-LD 
(1547nm) 



FP filter 



filter - filter 



RF signal 
generator 



EDF2 
(24m) 

LQ 



WDM 



Optical 
Spectrum 
Analiier 



ATT 



n/42 





26 -j 




24 - 




22 - 




20 - 








18 - 


<3 


16 - 




14 - 




12 - 

10 - 



1 1 1 J T 

before equalization 


1 — r | i 


UlltZl UlfUUIIZUilUli 




/" ~ / ■ "N*^. — — -«■ 

I ' x *' 
J 1 \ „ ' 


Psat=-13dBm\ 

\- 

' N \ \ 
. V * V 


1 1 / / 


Psat=-7dBm^\ \ 


/ 7 ' v ''' 1 


{ Saturation V 




tone \ 



1520 1530 1540 1550 1560 1570 
Wavelength (nm) 

FIG. -2 1(a) 




0 18/42 0 




FIG. -2 1(c) 



19/42 0 









90 


Q1 

»» 




Wavelength 


FIG. 


-22(a) 


ii 


r 93 

_\> ► 




Wavelength 


FIG. 


-22(b) 



0 20/42 0 




FIG. -23 



# 21/42 # 




1542 1544 1546 1548 1550 1552 1554 1556 1558 
Wavelength (nm) 

FIG. -24(a) 




FIG. -24(b) 



0 22/42 ^ 



signal in 



110' 



Tl2 io~ r 



in ! 




. — *- — , 













112 



112 



FIG. -25 



T 



signal 



12 i **^-110 




0 23/42 % 




1530 1540 1550 1560 1570 1580 
Wavelength (nm) 

FIG. -27(a) 




24/42 




Network Commands 



FIG. -28 



25/42 £ 



Drop 

t 



Add 



152 




152 

Drop Add 



mi 



Output 
164 



152 



162 



FIG. -29 



0 28/42 0 





OUT 



P2TT 



> 



tap 

9 % 



To 



231 



L 



~P2tT 



230 



Feedback 
& Processing 



210 



FIG. -33 



29/42 # 




233 ^232 



212 233 , 



214 



222 ^ 



216 



210 



FIG. -34 



218 

f 228 




0 30/42 



312 



SMF 



312 



HF 



SMF 



y 
n 



arc tip 



FIG. -36b 



FIG. -36c 



Splicing point 
1 



312 



317 



FIG.- 36 d 



31/42 # 



■ 310 



318 317 
312 314 ( 



316 



1 L 



B C 



L 



via -^Rr 



x 



FIG. -37a 




x 



FIG. -37b 



f \ 

\ \ 

i i 

/ \ 

-JL ^ 




X 



FIG. -37c 



FIG.- 37 d 



# 32/42 % 




1500 1520 1540 1560 1580 1600 
Wavelength (nm) 



FIG. -38 



33/42 



For LP „ cladding mode coupling 



i, i' l> 



• ••••• 



1600 
1590 

1580 
1570 
1560 
1550 
1540 
1530 
1520 
1510 

1500 1 — ' — i 1 1 1 1 r 

140 1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.80 

Acoustic frequency (MH2) 



1.0 
0.9 
0.8 



u./ 



0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
0.0 



FIG. -39 



£ 34/42 0 




FIG.- 41 



# 35/42 # 



Perturbation 



n 
r i 



Sri 



< 1 



1 1 



location 
along 
structure 



514 



(L 



^ Single 



or Multi-Mode Fiber 



510 



Perturbing Structure 
512 



FIG. -43 



Perturbation 



u u u 



i n 


n 


l i l 


1 1 


i i l 


1 1 


l J I 
i J i 


i i 
i i 


i f i 


j i 


i l 


i i i 


l i 
i J 


i i t 
1 1 i 


i i 


1 1 


■ i 


if 


u 


V 



n n 



location 
along 
structure 



v u 



574 



Single or Multi-Mode Fiber 



-510 



Perturbing Structure 
512 



36/42 



bim or ph 
PZT 



fiber 




substrate 



FIG. -45 



514 




optical waveguide 



516 



substrate 



FIG. -44 



input 




cladding Mode 
Stripper 



522 Mirror 



output 



514 

524 circulator 



Single Mode Fiber 



Perturbing Sttvcture^ 



51? 



Cladding Mode 
Stripper 



FIG. JrU 



# 37/42 # 



Mode Selective 
Coupler 526 



Mode Selective 
Coupler 528 



Add Port 



Input 



Two-Moded Fiber 



514' 



\^ Perturbing Structure 



Drop Port 



Output 



512 



510 



FIG. -47 



# 38/42 # 




FIG. -48 



39/42 0 




-5= 



CO 



0 47/42 




FIG. -51 



